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This invention relates fo improvernents in. re. =. 
frigeration apparatus, and more particular!y, Prr 
tains, to improvements in the dehydration sys- 
tem of:refrigeration apparatus 
This.. application is a- continua'ion in part of 
a-now abandoned application, S2r. No, 623,.161, 
flled.October 18, 1945, by applicant for improy.e- 
ments in Freon 12 Dehydrator and.Manif_o_ld, 
The«removal of accumulated moisture:fr0m a 
refrigerant suchr as. Freon 12. empl0yed ,in=a rr.e- 
frigerating system is accomplished c.o.nyetior 
allyby.dehydraton, the.refrigerant being paÇsed 
thr0ugh, a chamber wherein, de.hydra..tLo, is 
effected.. To accomplish.th/s :under prop.er C)l.= 
tr.ol conditions, it is necessary: to. pro.vide 
and. ourlet valves,, a. sight-:flow_ indicator,` a..n: a 
charging connection. 
Conventionally, the. valves, indicao.r <n..da.t._h.e.r, 
elements, are. incorporated, in the_ rerige.r.ag 
system by means of pipes and flttl_ngs, 
ployment of a large numb.er, of. silve_r-sol_de_red 
connections_ to accomplish this purpo.... As:la 
result, controls are decentralized and.e.ach si.lve 
soldered: connecti0n, is a sprce, of daB.ger: due 
fo leakage,, since such. leakage is: injuriou: t0 
perso.nnel- and can dis_upt, operat_in, o- t_h_e, en.: 
tirerefrigeratin syste, In installati.ons, p¢- 
senting:vibration problems,, wh.e.re.lim.i.ted spa¢.e 
is-available for .the valves, pipes ancl_fltti!gs re 
qutred, and.: v¢here accessibitity .for purposes: 
mai_tenance, and repair is a factor, a.s for 
ample:in lnstallations..on ships, .the. s'.me, and com- 
plexity o£ the .apparatus is..a, s¢ri0us..disa.dvan- 
rage,:. Io.osening.of the:silver.-sold.ered jots, oc- 
cu_rs_ frequently. The original, insta.llati.qn and 
ro.utine..maintenanc are cost!y, In. addition, 
skilled mechanics must be kept avai!.able to super: vise. mt.intenance of the sste.m._. 
The: subj.e.ct device p.vides a compact mani 
fol..d. and dÇhydrati, ng sysem th.at ob:viatesçhe 
dfliculti, es and. disdva.ntages of th.e: prio.r art. 4o 
A unita_ry. stuct_u.re incorp..ortes a,ll theï alves, 
c 0.n.d_.its:. and_ c0nt..rols, requ.ir.ed Pro..vides: .an. a.s. o - 
cLa'.t-.ed:del%vdati0D chamber, a.nd:incltdes means 
w._hereby...the .debydration d.evi.ce, cÇ.n.:be..remQvêd 
frein: its r ' sh_et! a..nd., repai, red_ or: replaç¢d, w.:it:h 45 
out:.interrupting, op.eration of. the. refrigerat_ing 
system. 
[The. primary, object, of. the. invention is fo 
provide-.a compact.-manifold of unitary stru c- 50 
tu»e-.that-isprovided.with altof the valves; in- 
dicators, connections and. dehydrating, devi_c¢s 
necessary fo contro!-th-flow of refrig¢rant, and 
is:a.ls0 pr-ovided with means  to by-pass the. 
frigerant around said,delydrating' dëvces/-' - 55 
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Ançt h¢r ,obj,ect ,la to provide, a, compact: con 
trol mechanism ,that can be installed facilelyç and 
quicy and ,that. canbe maintaned and repairCd 
rea',fly by reason, of its simp!icity and acces 
5 sibility. 
A further object.is fo pr0vide a compact:c,on- 
trol mechtsm., inc!uding a. dehydratig..-de,vice 
tat c,an be mt_ined ad rCpaird..redi!,.by 
r.eas.on of its: simplicity,: acc..esibflity, nl : re=. 
10 mçFab_i!ity, f_rom-aï:: operating: rë.frigerion:sysr 
rem.. 
Stit! a.nother object is:to pr0yide, a-dehydçt- 
ing system .forïrefrigeration .appart_us:.in..wh.ich 
syste.m: t.her¢: is:a: minimum, num.b.e.r of: silyev- 
15 s,o! dee d 
Another:. objeçt is t0,: provid.e a "r 0::, Of 
th.e: char.acter :. descrb¢d:, that can:., be,- m-nuf:.açr 
t.urecl eaily, and tat i8 of s.'0.ng, and:: d.u..abte 
co.ns, truction, 
Other objects and many of the attendant 
vantagOs, of- this. inention, will. be readïl i- 
preciaed:: as,. the.. saine, becomes better: 
stood by..reference .to te-.following,:det$i!ed;dO=. 
scription when-considered .in, C0nnection. wit .the 
accompanyi,ng draings Wheein: 
Fig.. 1 is a .secti0na! elevaton of- a dehydra: 
tion system for refrigeraio apparaus, tàken 
on. the.-line. --! of Fig, 2, showing a 
embodiment of -the invention;. 
Fig,.. 2 is., a horizontal sectï0n. taken: on. the 
Fig, 3 is. a- vertical section: taken, on. the.. line 
Fig. 4.. is. an .end .elevation thereof; 
Fig. 5 is a. schematic representati0n of the 
device, showing, bypass, operati0n, thereo;, and 
Fig. 6 is a schematic, relesentation_ of thé 
device showing normaï opertion .theref. 
Similar n.umera!s: refer to similar- part 
th.roughout the several views, ' 
The manifold b0y , which is .made.prefer= 
ably of forged or cast .brass. comprises a:.blocl 
hving a Krstcylindrical boss !  extending,abo,ve 
said. block, proximate one end- th.ereof, a < second 
c:lrdrica!, boss ! § extending, above said,, b!0ck 
proximate: the oter end. thëreof, and a. third 
cylindrical, boss. !  extending above said b!0¢k 
between said bosses ! . and ! §. Bore ! 9. exte, nds. 
transversely and horizontlly thr0ugh, body. 
and commun_icat.es wit ralve chamber 2:, which 
exte.nds.into body ! from.the end.tereoï.poxi- 
mae boss , and with valve chamber 2, wh/ch 
ex.tends into body. | ! from the end .thereof prpxi= 
Bore § i8 an ourlet.port that extends through 
boss"ï ïnd comïnïcates-Wih valve chïnbe 



2 l. Bore 27 is a charging connection that extends 
through boss I$ and communicates with valve 
chamber 23. Bore 29 is an inlet port that extends 
through boss 17 and communicates with bore 
Bore 3i extends through body i i horizontally and 
normally fo bore 19, the axes of bores 19 and 31 
intersecting. Said bore 31 communicates atone 
end with the sight-fiow-indicator Çhamber 33 
carried by boss 35 of body I I, and communicates 
at the opposite end with the sight-flow-indicator 
chamber 37 carried by boss 39 of body I I (see 
Fig. 2). Said ihambers 33 and 37, and the ini 
dilator thereof, are hereinafter described. 
Boss 41 extends horizontally from body I I and 
is provided with valve chamber 4, which com- 
municates with valve chamber 21 through passage 
45. Passage 47 (see Figs. 2 'and 3) extends 
through boss 49 of body I I and communicates at 
one end with valve chamber 43 and at the other 
end communicates through bore 4S with the face 
of body   that is distal boss i 7. In addition, pas- 
sage 51 extends through body Il and communi- 
cates at one end with valve chamber 23 and at 
the other end with the face of body Il that is 
distal boss 
Commercial, standard type, packless-valve 
assemblies 53, 55 and 57 are provided. Valve 
assembly 53 is mounted on body Il at the por- 
tion thereof carrying valve ihamber 21 se that 
valve dise 59 thereof is adapted to abut valve 
seat 61 to seal valve chamber 21 from bore 
Valve assembly 55 is mounted on body I I at the 
portion thereof carrying valve chamber 23 so 
 that valve dise 3 thereof is adapted to abut valve 
seat 65 fo seal valve chamber 23 from bore 9. 35 
Valve assembly 57 is mounted on boss 41, upon 
valve chamber 4, so that valve dise 7 thereof 
is adapted to abut valve seat 9 fo seal valve 
chamber 43 from passage 45 and valve cham- 
ber 2 l. 0 
The sight-flow indicator carried in bosses 3 
and 39 of body i I permits observation of the flow 
of refrigerant when desired. Said indicator com- 
prises a cutout valve stem 71 that is normally in 
open position, as shown in broken lines in Fig. 2. 45 
Said stem 71 is threaded through the body of 
the manifold in threaded bore 73. Boss  is 
threaded interiorly fo receive packing nut 75, 
which functions With paÇking 77 fo prevent the 
refrigeraa]t from leaking around the cutout-valve 5o 
stem 7 l. Diametrically opposite said pacMng nut 
75 and packing 7, the sight-flow indicator is pro- 
vided with a glass dise 79. The dise 79 is secured 
in place by retaining nut SI and packing 
When it is desired to observe the fiow of the 55 
refrigerant, seal cap $7 is removed from boss 39 
and the flow of refrigerant can then be observed 
through the glass dise 7. To replace glass dise 
valve stem 7i is advanced fo the closed position 
shown in Fig. 2 and access to said glass is ob- 
tained by removing seal cap 
The cylindrical dehydrator sheI1 S is brazed 
to the nether face of manifold body I l. Flange 
ring 91 is secured to said shell S9, and flange 
cover plate 9S fastened removably fo said ring 9 
by means of a plurality of bolts 5 and nuts 97. 
Gasket 99, positioned between ring i and plate 
93, provides a suitable seal. Reinforcing webs 
are also provided. 
Seat fitting e is secured in the nether face 
of manifold body Il af the end of passage 
Said seat fltting If is hollow, and depends from 
said body I i for a distance into shell S9. Disper- 
sion tube f93 is sectu'ed interior dehydrant car- 
tridge leS, said cartridge having an end cup IS7 75 
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whereby abutment with seat fitting il is main- 
tained. A felt pad IS9 and screen discs I I | and 
113 are seated on the floor of said cartridge, and 
spring clip 115, which is fastened on cartridge 
5 bears against flange cover plate 93 to retain said 
iartridge and dispersion tube against seat fltting 
A multiplicity of perforations 117 are provlded 
in the wall of dispersion tube IS3, and a multi- 
10 plicity of perforations ! 19 are provided in the 
wall of dehydrant cartridge 1}5. A suitable de- 
hydrant, such as silica gel 121, is carried in said 
cartridge. 
In operation, the refrigerant enters the mani- 
15 fold through bore 29. Valve 59 is seated on valve 
seat 6 I, valve 63 is in open position, and bore 27 is 
closed by suitable means hot shown. Accord- 
ingly, the refrigerant passes through bore 29, 
thence through bore 19, passage 51 and seat 
2O fitting I  I into dispersion tube 163. The refrig- 
erant then passes through perforations il7 and 
through the silila gel 121, where dehydration is 
effected, and exists through perforations 
çalve 57 being in open position, the dehydrated 
25 refrigerant then passes between the cartridge 
and shell $9, through passage 47 and valve cham- 
ber 2 , and thence through bore 25 and back into 
the refrigerating system. 
When it is desired to by-pass the dehydrator, 
3o as for example when if is necessary to remove 
the dehydrator for repair, replacement or for 
re-activation of the dehydrant, valve assembly 
55 is closed so that valve dise 3 is seated against 
valve seat 65, valve assembly 57 is closed so that 
valve disc 67 is seated against valve seat 59, and 
valve assembly 53 is in open position. Accord- 
ingly, the refrigerant passes through bore 29, 
then through bore 19 into valve chamber 21 and 
thence through bore 25 and back into the refrig- 
erating system. 
The fiow hereinabove described is shown 
graphically in Figs. 5 and 6. When by-pass of 
the refrigerant is desired, valve assemblies 
and 57 are in closed position and valve assembly 
53 is in open position. As a result, fiow occurs 
into inlet bore 29, through valve assembly 53, 
and back into the refrigerating system through 
bore 25, the stippled portion of Fig. 5 indicat- 
ing the path of flow. When dehydration is de- 
sired, valve assembly 53 is in closed position 
and valve assemblies 55 and 57 are in open posi- 
tion. As a result, flow occurs into inlet bore 29, 
through valve assembly 55, thence through the 
dehydrator, thence through valve assembly 
and back into the refrigerating system through 
bore 25, the stippled portion of Fig. 6 indicating 
the path of fiow. 
Boss 15 serves as a charging connection. 
frigerant can be fed into the system through 
bore 27 initially or when if is desired fo replen- 
ish leakage losses. The latter can be done with- 
out disrupting operation of the system. 
If is thus apparent that the subject device im- 
proves significantly over dehydrator systems 
heretofore employed. The maniïold structure 
reduces the number and complexity of pipes, fit- 
tings and silver-soldered connections to a mini- 
mum, thereby presenting a compact installation 
that is accessible readily for maintenance and 
repair, and reducing vibration problems mate- 
rially. Servicing can be accomplished by rela- 
tively unskilled personnel, in a minimui of rime, 
without disrupting operation of the system. 
Obviously many modifications and variations 
of the present invention are possible in the light 
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of the above teachings. Therefore, within the 
scope of the appended claims the invention can 
be practiced otherwise than as specifically de- 
scribed. 
The invention described herein may be manu- 
factured and used by or for the Government of 
the United States of America ïor governmental 
purposes without the payment oï any royalties 
thereon or therefor. 
I claire: 
1. A refrigerant dehydrating system compris- 
ing a manifold block, a dehydrating chamber 
tached rigidly to said block, inlet, ourlet and 
charging ports in said block, a first passage in 
said block connecting said ports, a second pas- 
sage in said block connecting said in]et port and 
said chamber, inlet valve means to regulate the 
fiow of ïefrigerant to said chamber, a resfliently 
mounted dehydrating cartridge provided with 
perforated side walls positioned in said chamber 
to receive refrigerant from said in]et port, a dry- 
ing agent in said cartridge, a third passage in 
said block connecting said chamber and the out- 
let port and adapted to conduct dried refrigerant 
thereto, ourlet valve means to regulate the fiow 
oï refrigerant ïrom said chamber to said ourlet 
port, and by-pass valve means in said first pas- 
sage that permits refrigerant to fiow directly 
ïrom the in]et port to the ourlet port and there- 
by by-pass said chamber when said inlet and 
ourlet valve meaas are closed. 
.. A refrigerant dehydrating system compris- 
ing a manifold block, a first transverse passage in 
said block, an enlarged chamber in said block 
at each end of said passage, an inlet port in said 
block communicating with said passage, valve 
means to seal said passage from one of said 
chambers, a second passage in said block con- 
necting said one of said chambers fo a central 
point of discharge of the refrigerant in the bot- 
tom of said block, a discharge seat fitting se- 
cured rigidly to said block at said point, a de- 
hydrating chamber attached rigidly to said block 
over said seat fitting, a ïemovable cartridge pro- 
vided with perforated side walls positioned with- 
in said cham'ber, a perforated dispersion tube 
carried in said cartridge and bearing against 
said seat fitting, a drying agent carried in saoEd 
cartridge around said tube, a cover plate at- 
tached removably to said chamber, spring means 
to retain said tube and cartridge bearing against 
said seat fitting, an ourlet port in said block 
communicating with the other of said enlarged 
chambers, a third chamber in said block, a pas- 
sage connecting said other of said chambers and 
said third chamber, valve means to seal said 
passage, a passage in said block connecting said 
dehydrating chamber and said third chamber, 
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and valve means fo seal said fa-st transverse pas- 
sage from said other of said enlarged chambers. 
3. A ïefrigerant dehydrating system compris- 
ing a manifold block, a dehydrating chamber 
5 tached rigidly to said block, in]et, ourlet and 
charging poïts in said block, a first passage in 
said block connecting said ports, inlet valve 
means to regulate the fiow of reïrigerant to said 
chamber, a second passage in said block con- 
10 necting said in]et port and said chamber, a re- 
siliently mounted dehydrating cartridge pro- 
vided with perïorat.ed side walls positioned in 
said chamber to receive reïrigerant ïrom said 
in]et port, a drying agent in said cartridge, out- 
15 let valve means in said block, a third passage 
in said block connecting said chamber and the 
outlet port and adapted to conduct dried refrig- 
erant thereto, by-pass valve means in said first 
passage that permits refrigerant to flow directly 
'20 from the il]let port to the ourlet port and there- 
by by-pass said chamber when said inlet and 
ourlet valve means are closed, and a sight fiow" 
indicator extending transversely through said 
first passage. 
25 4. A refrigerant dehydrating system compris- 
ing a manifold block, a dehydrating chamber 
attached to said block, in]et, ourlet aad charg- 
ing ports in said block, a first passage in said 
block connecting said ports, a second passage 
30 in said block connecting said inlet port and said 
chamber, inlet valve means to ïegulate the flow 
of refrigerant to said chamber, a dehydrating 
cartridge provided with perforated side walls 
and carrying a drying agent positioned in said 
35 chamber to receive reïrigerant ïrom said in]et 
port, a third passage in said block connecting 
said chamber and the ourlet port and adapted 
to conduct dried ïeïrigerant thereto, ourlet valve 
means fo regulate the flow of ïeïrigerant ïrom 
40 said chamber to said ourlet port, and by-pass 
valve means in said first passage that permits 
refrigerant to flow directly ïrom the in]et port 
to the ourlet port and thereby by-pass said 
chamber when said in]et and ourlet valve means 
45 are closed. 
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